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•i-r-A- ffletho d of o witching optical transmission lin e s for a transmitt e r and a reccivcry 
comprising: 

transmitting first optical signals on a first optical transmission line Ja'^tween a first 
transmitter and a first receiver; 

transmitting second optical signals on a second optical trans/fiission line between a 
second transmitter and a second receiver; 

detecting a fault in the first optical transmission liney 

isolating the second optical transmission line so ^to have no traffic on the second 
optical transmission line; and 

switching the first transmi^er and the firstyfeceiver to the isolated second optical 
transmission line. 

2. The method of switching Optical transjniss/oq lines according to claim 1 further 
comprising: 

switching the secondltransniiiter ^nd the secGndTSceiver to the first optical 
transmission line, the second ORUMlxSignals being low priority data; and 
reversing the isolated second optical transmission line. 



3. The method of switcjnng optical transmission lines according to claim 2 further 
comprising: 

transmitting third optical signals in an opposite direction to that of the first optical 
signals on a thira optical transmission line between a third transmitter and a third receiver; 

tranwnitting fourth optical signals in an opposite direction to that of the second optical 
signals oia a fourth optical transmission line between a fourth transmitter and a fourth receiver; 
isolating the fourth optical transmission line so as to have no traffic on the fourth 
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^^wrtehfflg-ttTe tnird trarTSl iiiLtei dud the tliiiTl recei ver to Uie isolated fouiLli opiicat 
transmission line; / 

switching the fourth transmitter and the fourth receiver to the diird optical tra^mission 
line subsequent to switching the third transmitter and the third receiver to the isolated fourth 
optical transmission line; and / 

reversing the isolated fourth optical transmission line. / 

4. The method of switching optical transmission lines according lo claim 2 further 
comprising: / 

transmitting third optical signals in an opposite direction to that of the first optical 
signals on a third optical transmission line betweenX^tjnrd transmitter and a third receiver; 

transmitting fourth optical signals in an opposite direction to that of the second optical 
signals on a fourth optical transmission line betw^n a fourth transmitter and a fourth receiver; 

isolating the fourth optical transmission lineysb as to have no traffic on the fourth 
optical transmission line simultaneously/as the second ^optical transmission line is isolated; 

switching the third transmitter and the tmrd receiveTTOihe isolated fourth optical 
transmission line simultaneouslv/as th^first^iansmitter and the first receiver are switched to 
the isolated second optical tpmsmission line; 

switching the foin?m transmitter and the fourth receiver to the third optical transmission 
line subsequent to swuching the third transmitter and the third receiver to the isolated fourth 
optical transmission line; and 

reversing the isolated fourth optical transmission line. 

5. TJte method of switching optical transmission lines according to claim 1 wherein said 
isolating is accomplished by blocking optical signals from the second transmitter to the second 
transmission line and to tht^ sfig^^nd^x eeetvfrr rrnm the second transmissinii liitt^ 
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6. The method of switching optical transmission lines according to claim 5 wherein said 
blocking is accomplished by gating of the optical signals. / 

7. The method of switching optical transmission lines according to claiBrf5 wherein said 
blocking is accomplished by failing to perform electronic to optiprfconversion of the optical 
signals. 

8. The method of switching optical transmi^ion lines according to claim 5 wherein said 
blocking is accomplished by proces^kfg of electrical signals representing the optical signals. 

9. The method of switjifmg optical transmission lines according to claim 1 further 
comprising: 

stopifig correspondence data on the first transmitter and the first receiver as well as the 
secomm-ansmitter and the second receiver for ascertaining original connections subsequent to 
smd switching. 



1 0 , Arisystem for switching between r first op ttcatlfansmission Ime and a secona^ 
transmission line, comprising: 

a pair of a first transmitter and a fi/st recover coimecteS to said first optical 
transmission line for transmitting and reQei^MJ;lg'fiIm optical signals to and from said first 
optical transmission line; 

a pair of a secopd^ansmitter ari^^^cortd-rgceiver connected to said second optical 
transmission linear transmitting and receiving second optical signals to and from said second 
optic^^^tCMsmissioaJine; 
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tt i i iuiiiLUi LuiiiiCLlcd t o aaid Firct optical transmissinn linf^ for rirtprting a fault in caid ; 
first optical transmission line; 

a first line isolator connected to said second optical transmission line for isolating said 
second optical transmission line from said second transmitter and said receiver ^ as to have 
no traffic on the second optical transmission line; and 

a switch connected to said first optical transmission line and sa^ second optical 
transmission line for switching said first transmitter and said first receiver to said isolated 
second optical transmission line. 



Co 



10 11. The system for switching optical transmission lines according to claim 10 wherein said 
switch switches said second transmitter ajid^said sedp^d receiver to said first optical 
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transmission line, the second opticaL^gnals being/oA 



priority data. 



12. The system for switching optical traij^i^i^n lines according to claim 11 further 
comprising: 

a third optical transmissloi/iij 

a pair of a third transimder and a third receiveFconnected to said third optical 
transmission line for transnptting and receiving third optical signals to and from said third 
optical transmission lineiii an opposite direction to that of the first optical signals; 

a fourth optical transmission line; 

a pair of a4ourth transmitter and a fourth receiver connected to said fourth optical 
transmission line for transmitting and receiving fourth optical signals to and from said fourth 
optical transmission line in an opposite direction to that of the second optical signals; 

lid line isolator also connected to said fourth optical transmission line for isolating 
said f)2<urth optical transmission line so as to have no traffic on said fourth optical transmission 
lir 
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s aid switch furthcrnjoiiiiecied to said Lliii J optical transmission line and buiJ f o uiU' 
optical transmission line for switching said third transmitter and said third receiver to/^id 
isolated fourth optical transmission line and switching said fourth transmitter and^id fourth 
receiver to said third optical transmission line subsequent to switching said ^rird transmitter 
and said third receiver to said isolated fourth optical transmission line. 



13. The system for switching optical transmission lines accord^g to claim 2 further 
comprising: 

a third optical transmission line; 

a pair of a third transmitter and a thir^.j:ec^ivfer connected to said third optical 
transmission line for transmitting and reizdving third optical signals to and from said third 
optical transmission line in an opposite directijsm to tjiat of the first optical signals; 
a fourth optical transmission line; 

a pair of a fourth transmitter an^a fAvfrth/receiver connected to said fourth optical 
transmission line for transmitting and/receiyii^^^urth opticaTsigiialg^^ and from said fourth 
optical transmission line in ak opposite^rection to that of the second optical signals; 

said line isolator also omnected to said fourth optical transmission line for isolating 
said fourth optical transmission line simultaneously as the second optical transmission line is 
isolated so as to have no traffic on said fourth optical transmission line; and 

said switch fumier connected to said third optical transmission line and said fourth 
optical transmission/line for switching said third transmitter and said third receiver to said 
isolated fourth optical transmission line simultaneously as said first transmitter and said first 
receiver are sv/itched to said isolated second optical transmission line, said switch switching 
said fourtly^ansmitter and said fourth receiver to said third optical transmission line 
subsequ^t to switching said third transmitter and said third receiver to said isolated fourth 
optieJa^-tr^n^ission lit 
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1 4 . Tho sys teTYTToT switching optical transni 
line isolator blocks transmissionoLopt 




■ accuu 

\rom said lecend transmitter to said second 




15. The system for switching optical transmission lines according to claim 14 wherein s^ 
line isolator further comprises an optical gate. 



f =^ 



16. The system for switching optical transmission lines according t^^im 14 wherein said 
10 line isolator further comprises an electronic-to-optical convert^ 

17. The system for switching optical transmissiop^nes according to claim 14 wherein said 
line isolator further comprises an optical -tpr^ctronic converter for converting an optical 
signal to an electrical signal and a pj0t5essing unit connected to said optical-to-electronic 

15 converter for processing the clerical signal. 
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18. The system foj/^itching optical transmission lines according to claim 9 further 
comprising: 

a^:forage unit connected to said switch for storing correspondence data on said first 
transirfitter and said first receiver as well as said second transmitter and said second receiver 
$r ascertaining original connections subsequent to switching. 
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^i^-^i ^pfri(^a i pT-n f Hr i i i m kwird i i i iv a | )[waLuylor svJitUiiim OULical tl^lll^^ ni83ion lin egj 
transmitters and receivers, comgii 

a monitOP-fOfTnonitoring a fault i^^a^rst o^ptieal-transmission line and generating a fault 



-25- 



Patent 



w 



Hitachi-00 1^^^00048 1 US 1 



^ line isolator for isolating a second optical tran s mission 4 inc s o that no traffic runs or ^ 
isolated second optical transmission line; 

a switch for switching optical trans/nissign-t^s; 
a controller connected to said jjionifor/ said lin^(^lator and said switch for activating said line 
isolator in respopse^ the fault signahand^then coordinating said switch to establish 
conn&etTQns-te-the isolated seeend-o ntical transmission line. ^ 

10, The optical protection switching apparatus according to claim 19 wherein said switch/^ 
a four-in-four-out optical switch. 

21. The optical protection switching apparatus according to claim 19 whepln said switch is 
a two two-in-two-out optical switch. 

22. The optical protection switching apparatus according to/daim 19 wherein said switch 
further comprises one one-in-two-out optical switch, t^^two-in-one-out switch and an optical 
splitter. 

23. The optical protection switching apfmratus according to claim 19 wherein said switch 
further comprises two two-in-two-pm optical. switches. 

24. The optical protection^;»witching apparatus according to claim 19 wherein said line isolator 
is an optical gate. 



23. The optic^protection switching apparatus according to claim 19 wherein said line 
isolator is/^n electronic-to-optical converter. 
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25. The optical protection switching apparatus according to claim 19 wherein said lingiscrtator 
further comprises an optical-to-electronic converter for converting an^jtrtCalsignal to an 
electrical signal and a processing unit connected to said optig^<o-electronic converter for 
processing the electrical signal. 

26. The optical protection switcjiifig apparatus according to claim 19 further comprising: 

a storage unit cojHlected to said switch for storing correspondence data on the 
transmitters and th^^ceivers subsequent to switching. 




-27- 



